In previously published electron microscopic studies on the organic substance of enamel, the organic matrix was depicted in thin sections as a meshwork of delicate fibrils.1'"i " If one compares these structures with photographs obtained by the replica method using mineralized enamel, the original relationship between the organic and the inorganic components of the enamel is difficult to reconstruct. In the decalcified thin section one sees the organic meshwork with interlacing fibrils running in all directions in a disorderly fashion. In the replica method, in contrast, the rod-like crystals of hydroxyapatite are regularly oriented within each prism. The crystals do not fit into the meshes of the fibrillar lacework. Apparently, the method of decalcification accounts for changes in the organic structures which do not permit one to consider these meshworks as the true image of the organic substance.
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Other structures occurring in enamel have likewise been subjected to widely differing interpretations in electron microscopic studies. Several authors"2' have described an interprismatic substance (confirming, in a way, findings obtained by light microscopy), whereas others1"'5 have denied the existence of an interprismatic substance.
In an attempt to clarify these problems the present study has been undertaken, using toothbuds. We expected to obtain information on the structure of enamel more easily from pre-enamel, young enamel, and from the ameloblast layer, since it is possible to prepare thin sections of these structures without decalcification.
It has been previously assumed that there is an intercellular substance between the individual ameloblasts from which the interprismatic substance supposedly develops, the ameloblasts themselves giving rise to the prisms.7'0 Our investigations have led to different conclusions. Sections of ameloblasts, fixed in buffered OS04 according to the methods that have become routine in electron microscopy, show clearly that the ameloblasts are in immediate proximity to each other, without any intervening intercellular substance (Figs. 1 and 2 ).** The ameloblast layer is separated from the pulp by a thin membrane invisible by light microscopy. The fibers adhering to it belong to the pulp and do not extend into the ameloblast layer.
The spaces between the individual cells that are normally seen under the light microscope are found in the electron microscopic preparations only if fixation in formalin has led to protoplasmic changes. This suggests that these structures, previously interpreted as intercellular substance, are artifacts (Fig. 3) . The intercellular spaces do not occur when the tissue is fresh and well fixed.
After the dentin anlage has been formed and has begun to calcify, the ameloblasts produce the organic matrix of the primordial enamel (Figs. 4 and 5).
During this process the ameloblasts undergo a certain change that affects their protoplasm. The cell borders seem to disappear and in the zone of enamel formation delicate fibrils precipitate out. Whether this change involves the entire cell or merely a part of it cannot be stated at present.
Further work on this point is in progress (Figs. 6 and 7).
The pre-enamel, previously thought to be homogeneous on the basis of light microscopy, shows, in the electron microscope, that the fibrils of its organic matrix are arranged in a well-defined way. The picture is in complete accordance with the arrangement of the hydroxyapatite crystals as demonstrated by electron microscopic studies. Here again no interprismatic substance is apparent (Figs. 8 and 9 ). We have to picture the process of mineralization in such a way that the preformed, well-oriented organic matrix exerts an orienting influence on the hydroxyapatite crystals.
During the process of their formation the latter grow upon the framework of the organic matrix.
Following demineralization at neutral pH by means of Titriplex III (Merck) (chemically: Disodium salt of Ethylene-diamine-tetraacetic acid, known in the American literature under the name "Versenate" or "EDTA") it is possible to demonstrate, even in mature enamel, the above described structure of the organic matrix. Here again we find these elements well organized and in agreement with the structure of mineralized enamel, except for the absence of the previously described fibrillary meshwork (Fig. 10 ).
** All photographs were made from thin sections except Figure 9 .
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These investigations have shown the extent to which the appearance and structure of the enamel are determined by the organic matrix. A very close interrelation between organic and inorganic enamel substance must be assumed.
The results obtained by the chemists and mineralogists are thus confirmed histologically by electron microscopic methods.
DENTIN
As in enamel, the organic matrix in dentin also exerts a determining influence on the arrangement of the inorganic elements. However, since the organic substance of the dentin is organized in an entirely different way, the inorganic elements, which are different in form and size, are fitted into the organic matrix in another manner. Here again, examinations on dentin during the process of its formation yield the most information.
It has been assumed since the work of V. Korff,6 that fibers originating in the pulp form the meshwork of collagen fibrils. The odontoblasts were thought to be important only in dentin formation; their significance was considered to be only secondary.
In contrast to this, electron micrographs show that the odontoblasts play a very decisive role.
After differentiation of the ameloblasts a cell-free zone exists near the pulp. No fibrils are as yet recognized in this region, which has been demonstrated by light microscopy after collagen staining (Fig. 11) . The ameloblasts are separated from the pulp by a membrane, invisible in the light microscope, from which fibril-like processes extend toward the pulp (Fig. 12) . Only after the differentiation of the odontoblasts does the formation of collagen fibers begin; their cross-striations are clearly visible. The activity of the odontoblasts is illustrated by their highly developed endoplasmic reticulum and a large number of mitochondria (Figs. 13 and 14).
Well-defined orientation can only be recognized along the future junction of enamel and dentin, that is, in the zone called "Manteldentin" by Weidenreich.15 In this zone, the collagen fibers are oriented at right angles to the junction, whereas they lack definite orientation in the remainder of the dentin (Fig. 15) .
After the organic matrix increases to a width of 5-10 m, calcification begins (Fig. 16) . Here again, the process occurs along the fibrils (Fig.  17) . In the demineralized preparation, also, the original orientation of the collagen fibers can be demonstrated (Fig. 18) . The predominantly parallel orientation of the fibers inferred from polarized light studies is not confirmed by electron microscopic studies.
